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PR IRAKAEFE R e bE . ALRRIKE R IRE R S

i

JTIRE AN BB RSR IR, U4 5103805
2. WK i RE IR FE A AL 4 DR IR BT p oGy, 1 KDL 430070

3. IR R Z BN BB B, WY1 BT 611130)

RE: Y THRFIRAKAAE Y F MR EERREF R EN S PONER, REFHEFTAHK
& o §F 2 1 B IRAK4 unigene 5 7| % i+ 5] 4, F| Al SMART-RACE # K 7 [# 43 2|CDS 2 &
% 1389 bpy cDNA (4 4 # ScIRAK), %462/ A 28, &4 1NN L1 45 B Fn 1M 17
Ty R A B AR R A KOt BERT-PCRY 3 - 7 ScIRAKAZE f & 87 & 41 41 o
WERAERBREREEEREF N REAZN, FRET, BER T ScIRAKAZE T IE +
kB ERA, SHMALZREE, MEALRE. WHEPRELABERNK; HEEEERR
ISKNV) & % 8 J5 ScIRAKAWy £ 3 B 2 3L T
24 hjg fE P oy R R B A B &K, ot B4 845%; T8 # R R & (siniperca
chuatsi rhabdovirus, SCRV)E 4 4% j5 ScIRAKAW) k% & 2 LA %, 12 hE jE &+
ScIRAKAM) %+ Bk 3|55, H B AW8.174, % W ScIRAKATE 47 ISKNVFSCRV Yy % &
R& ST RELENAER . AR A H —F 85 ScIRAKAW 3% & % 5% K N AL #| # 3#

# % (infectious spleen and kidney necrosis virus,

A,

TR
XHRIA: 8% ; ScIRAK4; X B 7wk,
FESZES: Q785 S941

ML 3 1 45 5 R 51 32 7R (pattern recognition
receptors, PRRs) 51 AH 50 IR AR 5 ) 56 K M e 3%
LA A S A TollBE Z 4K (Toll-like
receptors, TLRs) /&M FL3h ¥ h & JL 1 PRRsZ —,
AL DL 9 A i AR G 43 - 85 X (pathogen-

WK

MERFRERD: A

XL AR 5 — S AR S5 4, LS PR SF I N -
FET- L5 IR . proSTHY #4 Sl Fl R <F 1 v Je P g 45
Fap ek B, BERE 4> fL ] F (myeloid differentiation
factor 88, MyD88)i i SE. 1 2% #4 3k FITRAKSTE i, —
Myddosome®E F &, XMNEAKEE6N

associated molecular patterns, PAMPs), #7 Jc K MyD88, 4 IRAK4F141NIRAK2%rF, Myddosome
G FIARAFPE e ™ A R -132 AR AH G B &K AR T IRAKSsHY 8 2 Ak 38 o 25 5 e SR A8 R+

Ji% (interleukin-1 receptor—assoc1ated kinases;
IRAKs)Z 5 T TLRsH T iff5 5l i, JEIL-1524K
FWE(IL-1, IL-18FI1L-335Z &) TollkE 32 1k
(TLRs)5 738 i h A B 25 5 0 7. IRAKFK %
HEHANW G . IRAKL, IRAK2 . IRAKMHIIRAK4A™™,

Wi HHEA: 2015-12-28  {&[E] HHA: 2016-02-19

Z K AH 5% K F 6(TNF receptor associated factor 6,
TRAFé)Mﬁ'ﬁF'zJJNFKB F 10— RBE 5 1

AESE, AR FL 30 ) IRAK4AH OC i 8 45
%, — i, 76 HEK29340 i b, IRAK4LEIL-
1B A5 Tl i A AT 2 TIRAKATE M [ B

EENIE : H XA RI(2012BAD25B02); MK AR A (31502201); T AR IR 5 77l R R L T
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AR AT 400 TL- VA 3% 4, DA T B IR NF e B Y 375
U1 TRAKA LR B /I8 BUIL- 1B/ TLR {5 5 38 ¢ ol B
Wr, 10 NFRBIE AR AE -0 7= AR 0 5 —
D7, WFSE s AR N EF 2 40 6 RN PN Rz A0 b R
{RIRAKIE{IRAK 4G P, w3l L 1L-181% S 306
NF«BHIAP-1, jZA:IL-8, [R]HS L iF B IRAK 15§
IRAK4HY T £ TLR-815 5 B Fr b ifs ', &5 1
firik, T FL B P IR AKATE G o by v ke 25 7 224
o

Fl AT 22 Fh 1025 (9 TR AK 445 AH 4% Bl 5 B 0 %
T, B DM (Danio rerio)t' !, i i
(Cynoglossus semilaevis)!'" . ¥AVLE (Trachidermus
Sasciatus)'" . 15445 A1 B 4 (Epinephelus coioides)
T8 (Oncorhynchus mykiss)'"® | 4 f1 i
(Oplegnathus fasciatus)"" VF L8 84 (Lutjanus
sanguineus)?"' % . WXL, AISIRAKAFEHTE
YR . A AR HURIE R S Rk LR ECE T
Vo BEEfa R R A VT B A7 2 A1 5 sl IR
ZHERNPGE , IRAK4F A5 LU diay A 5
e e R A% UG, IRAKASR R BRI 4%
A1 5 B YL 0T % 9% B (rock bream iridovirus,
RBIV)JG, IRAK4FE A LA, T b 6l ak e 5%
SRS, IRAK4FR A 5% M4 T0 i 3 2%
S5 (A RE BE H f0 g e O il 5RO 5 (snakehead
rhabovirus, SHRV)J5 , IRAKAZFR K EJC I & LM,
{HISKNV/E UL CPBAN I % SR AL 45 R o, a7 Jk
Y J5 IRAKAKE R F 35 T, 40 I NFxB3a 2% (14 9
WP, R, A TRAKALE A [ 5L e i i o
A Re R FEARI AR .

J T W HRIRAKAYEHTISKNVFISCRV 278155
TR EER, L ERE T HRIRAK4A cDNA,
S3 0T G A 5 DR 5 R I G5 R RRAE A T
ScIRAKATE S5 4 L1 1 2 1K1 0 S 1l e Jm &
KRGO,k ) B IRAKATE B B B e ad i vp
(41 FH i BEAR 4

L bbR S

1.1 LA

B F T ARA SR TR, /KK 13~14 cm,
K5 80~90 g % T2500 LAYPVCHiH, It
15002, 2/, /KiE28°C, 4L A . WiEH
ISKNVJ5 R ISKNV-QYHE FISCRVYE #E SCRV-
QYRR i A 52 50 == M 1 b 70 B (R A7 . &
RNA# B 57 & RNeasy Mini Kitl] H Qiagen/Zy

A, B AR £ Gel Extraction Kitll) H OMEGA
A, S R 5R) & TransScript 1T One-Step gDNA
Removal and cDNA Synthesis SuperMixJit] H It 5% 4=
X EEYHARAGMRA T, SMARTer® RACE
cDNA Amplification Kit, pMD -18T vector, %
E IR F & SYBR Premix EX TapTM II (Tli
RNaseH plus)¥ W 3 €49 TR (Ki%E)H R A
", KT E &2 S 41 DHSa(E. coli DHSa)H A%
SR RAF, PCREIW i T M A U AR A R
A A

1.2 S RNARZEVFICDNASE —$#E A L

B ft BRE % 19 U RE , 4% B RNeasy Mini Kiti( 7]
UL BRRRNA, FAERKRE AW E X
(Eppendorf BioPhotometer Plus)ill 5& RNAFE i i) i
JERNA R, [REE HT1 %35 i A B8 e F, ik A D L ¢
bk KA A ELRNATE I SMAR Ter®id 7 £
VLI & B cDNASE — 46
1.3 HFIRAK4 cDNAR &

XFISKNVE Yt CPBAN MY 5 5% it A v i 1k
IRAK4 ESTJ¥41], #E47PCRY 3G Al /¥ Sk, IF
% FPrimer Premier 5.0% 1} %11 3'-RACEf15'-
RACEFf S PEGI M (R 1),

PASMARTer®it 5l & [ 5% s & iy 3'-Fi 5'-
RACE cDNA % — 5585 B , 43 5 F HIRACE
¥ 2B W ScIRAKA-1F . ScIRAKA-2FH# 5|4
UPM T4 —4PCR, 45— & PCRY ¥ 52 b 45 1F
94°C30s, 72°C 2 min, 5PEFR; 94°C30s,
70 °C 30's, 72 °C 2 min, 5ME¥; 94 °C30s,
68 °C30s, 72°C2min, 25/ F¥; 16°C, 10
min, % fFHScIRAK4-1R . ScIRAKA-2RF#
SIYNUPECXT, DASE—3e4 387 Y A id E 1758
THPCR. B HPCRIHEAXPCR, MM N
— R RESORS , B HE S 451 95 °C 3 min;
95°C30s, 68°C30s, 72°C2min, 20 EH;
16 °C, 10 min,

3'-RACEFI5'-RACEY 14 7 ¥ 25 1.5% 35 5 b ok
Jig HL KA I, B LGRS R H M R B, 5
PMDI18-TE A%, #LDHSuERZ A4, 37°C
BT, PSS W% PCREE f5 (I
FHS1 9 M M13-FAIM13-R), ) M 3CHAEYH A
AR EII o Ky BT A5 A B i DNAStar )
Brx P, JR151% 5L cDNAJF 41
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x1 AHRAABSGY

Tab.1 Primers used in this study

ElRZEA S JF#51(5'-3") Hi&
primer name sequence(5'-3") usage
ScIRAK4-1F TCGGCTGGCGGGAGTCCAGACAAT 5'RACE
ScIRAK4-1R ACCAGAGCATCGGCCAAGCGGACAT
ScIRAK4-2F TGTCCGCTTGGCCGATGCTCTGGT 3'RACE
ScIRAK4-2R GGGAAGTCCTCCACTGTCCTGGCAACA
1507F CGCTGAGAGGAGAGATC qPCR
1507R CTCCATCAAGAACTGTGGC
B-actin-F AGAGGGAAATCGTGCGTG qPCR
B-actin-R GAAGGAAGGCTGGAAGAGG

1.4 ScIRAKAEFEWEEZE T

K DN Astar X 3 X FF i ] 132 HE (open reading
frame, ORF)IJEAT N , i ik 5 HABY Tl IRAKARL
HRRMASERFIIXS, RZHEHORF, R
ProtParam(http://web.expasy.org/protparam/) 4K {4 i
78 A i PR AL BT B, i@ ad SignalP 4.0
Server(http://www.cbs.dtu.dk/services/SignalP/) i il
155 AP, b LAk 7 5 FIVRE R Ak A7 5 %) 30
K FANetNGlyc 1.0 Server(http://www.cbs.dtu.dk/
services/NetNGlyc/)fINetPhos 2.0 Server
(http://www.cbs. dtu.dk/services/NetPhos/)# 1 ; &
H SOPMA A4 (https://npsa-prabi.ibep.fr/) % 2 [ i
Y A5 BEAT TN . i 3d BlastPFE ¥ fE PDB AL
#I5 Fi 1 (protein data bank, & [ & 748 25 14 2048 1)
XFIRAKAHE [ FSIHEAT KR o IRAK4A)T 51 Xt il
i Clustal Wik 17, 78 Lk X} 19 2 6l R
Modellerfe 7 # 47 [ IR . SCIRAK4 = 24 4544
LAY o3 A1 2R FH 43 A AR 45 VR 1 VMID 58 i
J I Clustalx Xt ScIRAKAXE PR FIH Ath ) Fh IRAKA5E
K i 2 B R 7 5 i 4T 2 7 4 L X, HIMEGA 4.0
) 4842 7 (neighbor-joining, NJ) #4 £ 7 1L

1.5 ScIRAKAR[HRLARIEDHT

VEHL3 R A o, oy o OB L B L O B
L Sk hELD REYE. B LR I
FE 2, #RNeasy Mini Kit8 57 & 15 B 45 #2
HURNA . 4350 A U ASORA 2 25 1 D0 430
RNAJG & FHEEE o SR SL I 920 5 PCREL A K
M ScIRAKA FERAE 124 H A AT R ik 2. AR
PRI ScIRAK4 ¢cDNAK 4 S &0 51 4

http://www.scxuebao.cn

1507FFI1507R, N Z 5|k A SE 5 % © 4k 3R
Y B-actind& (B 51 9 (F£ 1), A TransScript II One is
SuperMix#E AT [ #5 5%, & M cDNASE —4E, LU
cDNA%E — 8 JBiH, 7£ABI 7500 (Applied
Biosystems) 5% i 2 't i 5 PCRAY b #E47T 2 &=
PCRY 14 . R NLAAR Al R N AR P 2 IR = 2
Tk o RA2 SRR b rh ScIRAKAKE PR AR X
Tk,

1.6 R &R X ScIRAKAE [ R & B SN

IR SO ISR, SLO0TERLIRER, 379
ISKNVESF 4l . SCRVIESH X a4, 4
30, KIBMRFFEAE28 °CA AT, AN L4 .
TR HT, P A0S R B Ok g, BT
L& M . ISKNVE G4 & R 0 6 18 i 3 5
5x10'PFU ISKNV; SCRVYE 5t 2H 4 Fe i 11 1 s 1
$}5x10"PFU SCRV; X M 20 i i 3 51 0.2 mL
0.65%) A BRER K . A T YL 5 ISKN VA Fl Xt iR
HArHTE0, 3. 6. 12, 24, 48, 72, 96 hfil168
hIC3 2 05 1 s 2 A —— MBI, SCRVALTEO.
3.6, 12, 24, 48FN72 hE3EER AL, RAFT
—70 °C, FFHIScIRAKAKE R A X ik 42 o

2 4R

2.1 ScIRAK4 cDNAT FEFIFF51 4534

PFI% )G 315 ScIRAK4 cDNAJFF, I i 1]
PEME S 1389 bp, S 4624~ S HE R , T H 4
BT EH51.69 ku, M HplhS533. %A
JEFRFF B & A 1 NSRAET- 4540 3 (9~110aa) . 1
PRAF (¥ v g 28 110G 245 1 B8 (18 7~444aa) (I 1) |


http://web.expasy.org/protparam/
http://www.cbs.dtu.dk/services/SignalP/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://web.expasy.org/protparam/
http://www.cbs.dtu.dk/services/SignalP/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
http://www.cbs.dtu.dk/services/NetNGlyc/
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3AN-BEEEAL AL A 16 Z ZIRBERR L 45 . 6

A TR R W BR AL L s AN S W A R R IR AL A2 a5, MR 5 29%, IEAREE 5 13.2%.

AR BN A (55 IKFP 91 o fEIRAK-4 3 — 2

61

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1981

atg| aat aat tta gta act tcc gct act tat att cgc aac ctc agt tat agt tta cgt cgc
M N N L V T S A
aag ttg tcc gat ttt ttg gac cct caa gac agg tgg aaa gat gtt att gtg tcg ata cgg

aag ccg agt ggg gag ttg agg tac tct cag cat cat gtg agg aga ttt gaa age ttt gtt

gca cag ggt aaa agt ccc aca gtg gag ctg ctg gct gac tgg ggg acc acc aac age aca

gtg ggt gaa ctt gtg gac att ttg aag agt cac aag tta ctg gct gct gect agt gtt ctg

cta cct gtg gaa gag gcec gitc tca gea gtg aca cag cag gec tet cca gea gta gaa aca
T Q Q A S P A V E T
tac agc gcc ctt cca act aga cta atg gaa gag aca gag aca cag cca cca cct gtc acc
Y S A L P T R L M E E T E T Q P P P V T
tct gtt ctg cag cca aag att cta ctg gag agc gac aca ggt ttc tcc agt ttc ttg tac
s v L Q p K I L L E S D T G F S S F L Y
aat gag ctg atg gag att aca ggc aac ttt gat gac cgt cca ata tca ggc ggt ggc age
N E L M E I T G N F D D R P I S G G G S
aga ctc gga gag gga ggc ttt ggc act gta tac aaa ggt ctc gtg aat gac aaa cct gtt
R L G E G G F
gca gtg aaa aag ctc aat cca atg gat gac gtc tcc ctg gac gag ctg cga gtt cag ttc

agc caa gag atc caa act ctg aaa gtg ttg aaa cat gag aac ttg gtt gac atg gtt gga

tit tce tgt gat gga cag cac cca tgt ttg gtg tat gec ttt atg gec aat ggt tet ttg

cta gac cga cta gct tgc ttg gag gga agt cct cca ctg tcc tgg caa cag aga tgc ttg

ata gct gaa ggg gta gca aga ggc ttg gag tat ctg cac agc aac cat cat atc cac aga

gat gtt aaa agt gca aat atc ctg tta gat gaa aaa ttt gtg gca aag atc tca gac ttt

gga ctg acc aga gea tcg gcec aag cgg aca tca aca acc atg atg acg gag agg att gtg

gga acc cgt gca tac atg gca cCt gag gcg Cctg aga gga gag atc acg cca aga tct gat

gtc ttc age ttt gga gtg gtg ttg tta gaa tta ttg tct gga ctc ccg cca gec gat gaa

aac cgg gag cca cag ttc ttg atg gag gtg agg tat gat ata gat gat gaa gac gag gag

ctg act ttg gag gac ttc ctg gac aaa aag atg gga gac tgg gag gtg age cag gcg gag

agt atc tac tct ttg gcc tgt aac tgc ctc cac gag agg aaa aat aga cgg cca gtc atc

aaa cag gtc ctg ttg gag ctt aaa gga gtt gtc aaa agc att tca ctg gag ttt agg gea
L E L K G VvV VvV K S I S L E F R A

cgg gag tga
R E *

1 ScIRAKAEFERZERFIREESHNEERFS

MATTHEN ) ATG NFRIRH RS T A IRH ST TGA th* bih; deathZ 3 briC ¥ (0 ; Pkinasedf 3 b id A 3 1

Fig.1 Nucleotide and putative amino acid sequences of ScIRAK4

gy, o4 E (5 48.48%, B-FE A 9.31%, TG

ScIRAKA4Z 2 - 51 [A] 8 L Xt % B 51 5

Start codon( ATG) is marked with filament box; asterisk indicates stop codon( TGA); The N-terminal death domain (blue) and C-terminal protein kinases

domain (yellow) are shaded
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AR R R, 8%, 'ﬁfl/éﬁﬁﬂﬂ:ﬂm Wi B EE

(Larimichthys crocea) . ﬂff’%’ﬁ@% N j(ﬁﬁé@i N
(Salmo salar). KVUVENS(Gadus morhua) . M6 | MAPDBEHS U ST A DL 5 5 (39%) 9

B ML (Plecoglossus altivelis). % [t (Coregonus AVRIRAKAZ FIH ff R 45 (PDBZ# 5 9 2NRU)
maraena) . Bt 5 X B EE(Ictalurus punctatus)f 7] 5 BUBHEAT SCIRAKAGE 4 HY i AR S M T, St
VMBI K83% . T8%. 73%. 69%. 67%. 65%, 1 ST HIREUAL. LM AL . EAECT £y
65%. 65%. 63%, 5 A(Homo sapiens) . JEL R, = E@*ﬁ@f’ﬁﬂ?%é@%25*@*%@(@4-a)o
(Gallus gallus). /) (Mus musculus)F1HE W JTUE IRAKAM 251 i1 101~ o BE . 118 S P AT R BsL £
(Xenopus tropicalis)i [R1IEPEBR T60%, 24 HEFR BB T AL, 6 F A A Gt i, oy
JF 9 £ @ A4 R, ScIRAKAIR Hifti a2 —  UZSET-Z5H (9~ 110aa, [Fl4-b)MIHF S 2R H i
BE, S RSFRSET- MU BRI b e 25 PG 2 BB II(187~444aa, [El4-c). HiTH o131 ol e
IR (E2). RGN ED], BScIRAKAS % FR2BRME M 5 & 7o e . 9Bt F
AR, R 5HMARRE-DKRE TR IE LRI MBI, BRiES5 5 A1y
5r3Z(F3), 1000%K A %% (Bootstrap) EE Z Ka St f  ALE A AL, F 2B KO

S.chuatsi SHTY]| S SF £ [BVIRYS I RKIESIGIBR YS WRRFESIRV AS] l\\}’thL DWGT T 80
O fasciatus S S q /IRYS IRK! /A 5 80
L.sanguineus NSVTSAINYIT S A VIRYS TRK > HEV B[ I S 80
E.coioideas SVTS S 0 /IRUS i q U " . NS 30
T fasciatus SESIRVIRSLSYS > A /LIRS T RKIES /! 5 80
L.crocea 80
C.semilavis ls B 80
ry q h rrfe va kspt ell dwgt n t
S.chuatsi /GIBLAMD T L (LIBAAAS / S. AVTQQASP. AVETYSALP LMEETETQPPP. . 151
O fasciatus Bl ) <1 B\C 1E. . HQASP. AEETDSNLP B PN 4 f JLIL] Z . 152
L.sanguineus ol | <3/ 5 {EEAVS. SHRQQAPP. AVELYNNLP i e .. 152
I.coioideas ) | <I{B/ 5 SEAAT. PYRQPASPPAAEPNSSLP e \‘ Q || .. 153
T.fasciatus L | <L ‘EE . PHTQPTSP. AVETNSLLS| 152
L.crocea ¢ (LIBA N . SESQQVSS. AAGTYSTLP 158
C.semilavis /G| CLIBAAAN GVVGSEETQILP. SAATIICEFP 157
S.chuatsi 226
O fasciatus 228
L.sanguineus 230
I.coioideas 228
1 fasciatus 4 J b By ) 231
L.crocea \HICFS. . " GEG TVY TAVKK X - 8 e 334
C.semilavis . KQGEY. . .. §S ) G S GEGG /Y| V. < DDA 3 QIAQE 232
y elm itgnfddrp s gg r geggfgtvy gl
S.chuatsi 306
O fasciatus 308
L.sanguineus 310
I.coioideas 308
1'fasciatus 311
L.crocea 314
C.semilavis 312
s pelvy mnes
S.chuatsi 386
O fasciatus 388
L.sanguineus 390
I.coioideas 388
1'fasciatus 391
L.crocea 394
C.semilavis JLJE 392
aklsdtgltras k tstt mter gt aymapealrg 1tp sd fs gvvlle Isgl p enrepq
S.chuatsi VNKS ISEEFRAR 461
Ofasciatus KCISLEFEAK 463
L.sanguineus VYK TISLDE. . . 462
F.coioideas [KSISLDVEAQ 463
1'fasciatus KSMLLYFFCAQ 466
L.crocea y (| N IKNVSLD. . .. 465
C.semilavis M D F INIY ST.ABNC llhl\th\ IQ VI NE Il— VIMESTSTTEHT. 466

q ysla ncl rk rrpv qvl e g v

2 HFSIRAKAR EBR 75 5 H i I T IRAK4R EBL 7 51 o 3ot
WOHENRRIL T A, 0t W AR R B e 45 1 35
Fig.2 Amino acid sequences alignment of SCIRAK4 with other species IRAK4
Amino acid sequences alignment of SCIRAK4 with other species /RAK4
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;69|:Epinephelus coioides
56 Lutjanus sanguineus

74

70

Trachidermus fasciatus

g8 { Oncorhynchus mykiss
81

Siniperca chuatsi

88

Larimichthys crocea

56

Cynoglossus semilaevis

Gadus morhua

Ictalurus punctatus

96

Plecoglossus altivelis

COI"@gOI’IMS maraena

100 _|:Oncorhynchus mykiss
97

Salmo salar

100

-Xenopus tropicalis

Gallus gallus

55 Homo sapiens
—l_

Mus musculus

B3 DANFEMZEISCIRAKAREDL 75 K H A4 X SR BR 5 2L i

Fig. 3 A phylogenetic tree based on amino acid sequence of SCIRAK4 and related amino acid sequences in

other species by the neighbour-joining method

2.3 ScIRAKAEFWIELRRIE T

ScIRAKASE [FI7E Fr #0124~ 5 f6. 41 21 rp Y9 4
Fik(ES), HFlEh W REEReEm, BES
T H Al & 4H 21 (P<0.05); I . Wk FnE
ScIRAKAM FRik it i i, 5 Ah8AH LU iy Kk
25 W (P<0.05), . LA, OB, 8. 5
BB, e KE L M. B M h
ScIRAKAR)FR IR 1 43 i 2 M 9 10.94. 4.91,
4.06. 3.03. 2.56., 2.19. 1.99, 1.89. 1.79.
1.20F11.114%

2.4 ISKNVHISCRVE G ScIRAKAZFRIEZT X

ISKNVEGL 5, I8 h ScIRAKAZR 35 1t 12
PRI s, Hrp3fie iy £k B 5x 425
AW, 12 RIBE AN AN T72%, 24h
BRIk B ik, X IR 4H 19 54%(P<0.05), 48 h~7
dif Rkt TAaE,, AT AL 78%~82%(
6)-

SCRVEYL S5, WFMEIE r ScIRAKAF 35 it S 3H
LAk, HA3fe hiy # ik & o8 X 84l
2.53M11.90f%, 12 haRikEikF M, XTI
8.171i5(P<0.01), BfJ5 ik w P4 T, HY
ETXFHRAL, 24, 48F172 hivF 3k 43 Bk % R
AY1.99, 1.22011.766%(E 7).

@ - _
2> N-terminal
e |

¥

€ fq/: 5

) ¢ U >
T

4 BESCIRAK4H] =4 25 #1541
(@) SCIRAK A1 7 F = 4E 45 MBI ;. (b)death X 38 43 F 45 1) &l ;
(c)Pkinase4t 14 15, 7 1 &5 1)
Fig.4 Predicted three-dimensional
structure of SCIRAK4
(a) the predicted three-dimensional structure of SCIRAK4; (b) the

predicted structure of death domain; (c) the predicted structure of
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Cloning and expression profiling of ScIRAK4 gene in mandarin fish
(Siniperca chuatsi)in response to virus infections
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Ministry of Agriculture, Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province, Wuhan 430070, China,

3. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: As a pivotal signaling mediator of Toll-like receptor (TLR) and interleukin (IL)-1 receptor (IL-1R)
signaling cascades, the IL-1R-associated kinase 4 (/[RAK4) is engaged in the activation of host immunity. To study
its biological function in mandarin fish (Siniperca chuatsi), the expression profiling of the gene and its role in
immune responses to the infection of infectious spleen and kidney necrosis virus (ISKNV) and S. chuatsi
Rhabdovirus (SCRV) were investigated. Based on the unigene sequences of /JRKA4 gene which was obtained from
the transcriptomic results of S. chuatsi, specific primers were designed and the complete /RKA4 gene (named
ScIRAK) was cloned and sequenced by SMART-RACE. Bioinformatics analysis demonstrated that the CDS of
ScIRAK4 gene was 1389bp, encoding a 462 amino acid with an N-terminal death domain (DD) and a central
protein kinase domain (PKc). The transcription profiles of /JRAK4 in the tissues of S. chuatsi were characterized by
fluorescent quantitative RT-PCR. The results showed that the highest mRNA expression was found in the liver
(P<0.05), followed by that in the muscle, blood, brain and stomach (P<0.05). The transcriptions of the [RAK4 in
the spleen of mandarin fish infected with ISKNV or SCRV were furtherly analyzed. The mRNA of Sc/RAK4 was
down-regulated in the mandarin fish infected with ISKNV and the lowest transcription was observed at 24 h post
infection (P<0.01). By contrast, the mRNA of Sc/R4AK4 was up-regulated in the mandarin fish infected with SCRV
and the higest transcription was observed at 12h post of the infection (P<0.01). These findings suggest that
ScIRAK4 plays a crucial and different role in the immune responses of Mandarin fish infected with different

viruses.
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Corresponding author: LI Ningqiu. E-mail: liningq@126.com

Funding projects: National Key Technology R&D Program (2012BAD25B02); National Natural Science Fund
(31502201); Special Funds for the Science and Industry Development from the Administration of Ocean and
Fisheries of Guangdong Province (A201501B12)

http://www.scxuebao.cn



